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Abstract
Objective:  To  identify  the  prevalence  and  predictors  of  the  water-pipe  (WP)  smoking
epidemic  in  the  Kingdom  of  Saudi  Arabia  (KSA).
Methods:  A  cross-sectional  study  conducted  with  16—18  year-old  high  school  stu-
dents  in  Riyadh,  Saudi  Arabia.
Results:  Of  the  1272  participants,  414  (33.0%)  reported  having  tried  WP  smoking.
Of  this  group,  141  (34.1%)  were  female  and  273  (65.9%)  were  male.  Further,  129
(10.2%)  students  were  current  WP  smokers  who  had  used  at  least  one  rock  in  the
past  month;  20  were  female  (1.6%)  and  120  were  male  (8.6%).  Regarding  age,  276
(68.1%)  students  who  tried  WP  smoking  at  least  once  began  when  they  were  over  11
years  of  age,  whereas  129  (31.9%)  began  WP  smoking  at  or  before  11  years  of  age.
Adjusted  odds  ratios  showed  that  trying  WP  smoking  at  least  once  was  associated
with  smoking  after  the  age  of  11  (p  =  0.021,  OR  7.7;  CI:  1.4—43.6)  and  accepting
water-pipes  from  a  friend  (p  =  0.024,  OR  10.6;  CI:  1.4—83.4).
Conclusion:  A  high  prevalence  of  WP  smoking  exists  among  male  and  female  high
schools  students  in  Riyadh,  KSA.  WP  smoking  was  reported  to  begin  in  early  adult-
hood.
©  2012  King  Saud  Bin  Abdul
Ltd.  All  rights  reserved.
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obacco Survey; CI, conﬁdence interval.
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Introduction
Global  efforts  to  ban  tobacco  have  been  challenged
by the  reemergence  of  water-pipe  (WP)  smoking
[1]. WP  smoking  has  existed  for  more  than  four
centuries under  various  names,  such  as  argileh,
narghile, shisha,  hookah,  mu’asel,  and  hubbly-
bubbly  [2,3].  Recently,  it  has  evolved  from  being
predominantly  a  habit  of  elderly  café  patrons  into
a tradition  in  many  Middle  Eastern  countries,  espe-
cially among  youths  and  women  [4].  This  increasing
prevalence  may  be  due  to  misconceptions  that  WP
smoking is less  dangerous  than  cigarette  smoking,
that tobacco  toxins  are  ﬁltered  in  the  water  reser-
voir, and  that  WP  smoking  causes  less  irritation  to
the mouth  and  airways  than  cigarette  smoking  [5].
WP smoking  has  become  an  essential  component  of
some social  gatherings  because  smokers  claim  that
WP smoke  has  a  less  offensive  tobacco  smell  than
cigarettes  [4].  Although  the  content  of  WP  smoke
has not  been  well  studied,  the  available  evidence
indicates that  WP  smoking  is  no  less  dangerous  than
cigarette  smoking.  WP  smoke  contains  signiﬁcant
amounts of  tar,  polycyclic  aromatic  hydrocarbons,
heavy metals,  volatile  aldehydes,  carbon  monox-
ide, and  nicotine  [5—7].  A  recent  meta-analysis
supports the  claim  that  WP  smoking  has  a nega-
tive effect  on  lung  function  and  is  as  harmful  as
cigarette  smoking  [8].
The trend  of  tobacco  consumption  in  developing
countries is  worrying  when  compared  to  developed
countries, as  illustrated  by  the  3.5%  annual  increase
in tobacco  use  that  has  been  predominately  fueled
by youth  [9—13].  In  a  sample  of  students  from  a
university  in  the  Kingdom  of  Saudi  Arabia  (KSA),
37% of  males  and  33%  of  females  smoked  WPs  [14].
Moreover,  two  surveys  in  the  KSA  in  2002  and  2007
revealed  an  increase  in  the  prevalence  of  WP  smok-
ing, from  6.8%  to  8.7%  in  students  between  the  ages
of 13  and  15  years  [12].  In  response  to  this  increase,
the Saudi  Thoracic  Society  (STS)  conducted  a com-
prehensive  survey  in  2010  in  Riyadh,  KSA  to  assess
tobacco  smoking  and  asthma  in  high  school  stu-
dents. The  current  study  analyzed  data  related  to
WP smoking  with  the  aim  of  identifying  predictors
of this  epidemic  in  the  KSA  and  developing  recom-
mendations  that  may  help  educational  authorities
address this  health  problem.
MethodsA  cross-sectional  study  was  conducted  by  the  STS
research  group  using  the  Global  Youth  Tobacco  Sur-
vey (GYTS).  Data  collection  took  place  between
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pril  24,  2010  and  June  16,  2010.  The  aim  of
he study  was  to  comprehensively  examine  the
revalence  of  and  factors  associated  with  WP  smok-
ng. The  Global  Youth  Tobacco  Survey  was  chosen
ecause of  its  standardized  methodology.  A  two-
tage cluster  sampling  method  was  used  to  select
chools  and  participants.  Riyadh,  KSA  has  160
39.5%)  boys’  high  schools  and  245  (60.5%)  girls’
igh schools,  for  a  total  of  405  high  schools.  In
he 2009—2010  academic  year,  there  were  a  total
f 161,223  high  school  students,  including  83,056
oys (51.5%)  and  78,167  (48.5%)  girls.  The  city
as conceptually  divided  into  four  portions  based
n geographical  location  in  relation  to  two  major
ighways.  The  next  stage  of  cluster  sampling  was
erformed  by  a random  selection  of  classrooms  in
ach school.  This  process  narrowed  the  selected
ample to  20,034  (12.4%)  students  in  46  schools
11.4%),  with  9,971  boys  (49.8%)  and  10,063  girls
50.3%). Based  on  proportional  probability,  15%  of
he boys’  schools  and  10%  of  the  girls’  schools
ere selected.  Twelve  schools  were  selected  from
he northern  portion  of  the  city  (6  boys’  schools
nd 6  girls’  schools),  10  from  the  southern  por-
ion (5  boys’  schools  and  5  girls’  schools),  14  from
he eastern  portion  (7  boys’  schools  and  8 girls’
chools),  and  10  from  the  western  portion  (5  boys’
chools and  4  girls’  schools).  Three  classes  were
elected  to  represent  the  three  grades  from  each
chool.  The  outcome  of  this  process  was  the  selec-
ion of  138  classes.  In  total,  we  surveyed  1380
tudents by  recruiting  30  boys  and  30  girls  from  each
chool.
The GYTS  is  a school-based,  anonymous,  self-
dministered questionnaire  developed  by  the  World
ealth Organization  (WHO)  in  conjunction  with  the
anadian Public  Health  Association  and  the  United
tates Center  for  Disease  Control  and  Prevention.
he GYTS  was  established  as  part  of  the  global
obacco surveillance  system  [15].  To  address  the
bjectives  of  this  study,  certain  questions  were
elected  from  the  Arabic  version  of  the  GYTS
Table 1).  Current  WP  smokers  were  deﬁned  as
hose who  smoked  on  one  or  more  days  during  the
ast 30  days.  The  administration  of  the  GYTS  was
upervised  by  Medical  students  who  had  attended  a
orkshop on  the  study  and  its  methodology  [16].
This  study  was  part  of  a comprehensive  STS-
onducted survey  with  permission  from  the  Ministry
f Education.  The  Research  and  Ethics  Commit-
ee of  the  STS  approved  the  study.  Verbal  consent
as obtained  from  students  after  the  researchers
xplained the  purpose  of  the  study  and  conﬁrmed
hat each  questionnaire  would  be  anonymous,  with
onﬁdentiality  maintained  during  data  handling  and
torage.
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Table  1  Questions  related  to  WP  smoking,  selected  from  the  Global  Youth  Tobacco  Survey.
Shisha  use
•  Have  you  ever  tried  or  experimented  with  smoking  shisha,  even  once?
•  How  old  were  you  when  you  ﬁrst  tried  smoking  shisha?
•  During  the  past  30  days  (1  month),  on  how  many  days  did  you  smoke  shisha?  During  the  past  30
days  (1  month),  on  the  days  you  smoked,  how  many  shisha  rocks  (hagar)  did  you  usually  smoke?
•  Where  do  you  usually  smoke  shisha?
•  During  the  past  30  days  (1  month),  did  anyone  ever  refuse  to  serve  you  shisha  because  of  your
age?
Knowledge  and  attitude
•  Do  your  parents  smoke  shisha?
•  Does  anyone  in  your  house  other  than  your  parents  smoke  shisha?
•  Do  you  think  that  smoking  shisha  harms  your  health?
•  Do  any  of  your  closest  friends  smoke  shisha?
•  If  one  of  your  best  friends  offered  you  shisha,  would  you  smoke  it?
•  At  any  time  during  the  next  12  months,  do  you  think  you  will  smoke  shisha?
•  During  this  school  year,  were  you  taught  in  any  of  your  classes  about  the  dangers  of  smoking?
Passive  smoking
•  Do  you  think  that  the  smoke  from  other  people’s  shisha  is  harmful  to  you?
•  Are  you  in  favor  of  banning  shisha  smoking  in  public  places  (such  as  restaurants,  buses,
streetcars,  trains,  schools,  playgrounds,  gyms  and  sports  arenas,  and  discos)?
•  Do  you  want  to  stop  shisha  smoking  now?
•  During  the  past  year,  have  you  ever  tried  to  stop  smoking  shisha?
•  Have  you  ever  received  help  or  advice  to  help  you  stop  smoking  shisha?
Personal  data
• How  old  are  you?
•  What  is  your  sex?
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s•  In  what  grade/form  are  you?
Data  were  analyzed  using  SAS  V9.1  (SAS  Insti-
ute, NC).  The  selected  variables  are  summarized,
nd descriptive  statistics  are  reported.  Categorical
ariables are  reported  using  frequency  distribu-
ions and  proportions.  To  analyze  the  relationships
etween the  dependent  and  independent  variables,
ogistic  regression  models  were  utilized.  These
esults are  reported  with  odds  ratios,  95%  conﬁ-
ence  intervals  (CI),  and  p-values.  A  p-value  of
0.05 was  considered  signiﬁcant  for  all  tests.  Fac-
ors that  have  been  identiﬁed  in  the  literature
s variables  associated  with  smoking  were  used
s variants  in  the  multivariate  regression  analysis.
hese  factors  included  starting  smoking  at  age  11
ears or  older,  male  gender,  having  WP-smoking  par-
nts, having  other  WP  smokers  at  home,  accepting
ater-pipes from  a  friend,  or  holding  the  belief  that
moking for  only  12  months  was  not  harmful.
esultsharacteristics of the study population
f  the  1380  questionnaires  distributed,  1,272  were
eturned,  yielding  a  response  rate  of  92.2%.  Table  2
r
W
(
rresents  the  characteristics  of  the  students  sur-
eyed. Of  the  1,272  participants,  839  (67.0%)  had
ever tried  WP  smoking,  414  (32.5%)  had  tried
moking,  and  19  (1.5%)  did  not  respond  (Table  3).
f those  who  had  tried  WP  smoking  at  least  once,
41 (34.1%)  were  female  and  273  (65.9%)  were
ale.  Overall,  129  (10.2%)  students  were  classi-
ed as  current  WP  smokers  based  on  the  use  of  at
east one  rock  per  day  in  the  past  30  days.  Twenty
ere female  (15.5%)  and  109  were  male  (84.5%).
f the  405  students  who  reported  the  age  at  which
hey ﬁrst  tried  WP  smoking,  276  (68.1%)  tried  it
hen they  were  older  than  11  years  of  age,  and  129
31.9%) tried  it  at  the  age  of  11  or  younger.
Table  4.
haracteristics of water-pipe smokers,
tratiﬁed by gender (Table 3)
f  the  237  students  who  reported  smoking  WPs  at
east once  and  who  reported  the  number  of  rocks
moked  per  day,  129  (54.4%)  smoked  at  least  one
ock per  day.  Of  the  367  students  who  had  smoked
Ps at  least  once,  77  (21.0%)  smoked  at  home,  189
51.5%) smoked  at  cafés,  5 (1.4%)  smoked  at  restau-
ants, 25  (6.8%)  smoked  at  clubs,  and  71  smoked
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Table  2  Demographic  data  of  students  surveyed  about  water-pipe  smoking.
Variable  Non-WP  smokers  no.  (%)  WP  smokers  no.  (%)  Total  no.  (%)
Gender
Female  515  (61.4%)  141  (34.1%)  656  (52.4%)
Male  324  (38.6%)  273  (65.9%)  597  (47.6%)
Total 839  (67.0%)  414  (33.0%)  1253  (100.0%)
Missing  items  =  19
School  grade
Grade  1 286 (35.5%)  124 (31.5%)  410 (34.2%)
Grade  2 265 (32.9%)  146 (37.0%)  411 (34.2%)
Grade  3  255  (31.6%)  124  (31.5%)  379  (31.6%)
Total  806  (67.17%)  394  (32.83%)  1200  (100.0%)
Missing  items  =  72
School  type
Private  370  (44.1%)  243  (58.7%)  613  (48.9%)
Government  469  (55.9%)  171  (41.3%)  640  (51.1%)
Total  839  (66.96%)  414  (33.0%)  1253  (100.0%)
Missing  items  =  19
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(18.3%)  in  other  places.  Although  only  20  (4.3%)
male students  reported  smoking  inside  their  homes,
57 (49.6%)  female  students  reported  smoking  at
home (p  <  0.0001).  The  prevalence  of  WP  smoking
among  the  parents  of  the  overall  study  population
was 10.5%,  with  12.1%  and  8.7%  of  female  and  male
students’  parents  engaging  in  WP  smoking,  respec-
tively (p  =  0.049).  The  overall  prevalence  of  other
WP smokers  at  home  was  18.2%  (19.2%  for  female
students  and  17.0%  for  male  students  (p  =  0.32)).
The overall  prevalence  of  WP  smoking  among
friends of  the  respondents  was  41.5%,  with  a  preva-
lence of  23.4%  and  61.9%  among  friends  of  female
and  male  students,  respectively  (p  <  0.0001).  Of
the 231  students  who  reported  WP  smoking  in  the
past 30  days,  53  (22.9%)  were  prohibited  from  pur-
chasing WP  smoking  products  based  on  their  age
(37.9%  and  17.9%  of  female  and  male  respondents,
respectively (p  <  0.0001)).  Of  the  321  students  who
replied to  the  question  about  receiving  help  to  stop
WP smoking,  121  (37.7%)  reported  that  they  had
received  advice  (51.5%  and  67.9%  of  female  and
male students,  respectively  (p  = 0.486)).  Of  the  229
students who  replied  to  the  question  regarding  WP
smoking cessation,  109  (47.6%)  attempted  to  quit
smoking (21.1%  and  78.9%  of  female  and  male  stu-
dents, respectively  (p  =  0.014)).  Almost  half  of  the
study population  reported  that  they  were  taught  in
school about  the  dangers  of  smoking  (p  =  0.296).
Attitudes of WP smokers, stratiﬁed by
gender (Table 4)
Of  the  overall  study  population,  344  students
(27.8%) reported  that  they  would  accept
f
e
a
nater-pipes  from  their  friends,  with  percent-
ges of  48.8%  and  52.0%  for  female  and  male
tudents, respectively  (p  =  0.032).  When  students
ere asked  about  the  harmful  effects  of  accepting
ater-pipes from  others,  1065  (86.4%)  agreed  that
his practice  was  harmful  (54.8%  of  females  and
5.2% of  males  (p  =  0.0009)).  In  addition,  1065
tudents  (76.9%)  were  in  favor  of  banning  WP
moking  (54.8%  and  45.2%  of  female  and  male
tudents,  respectively  (p  =  0.0005)).  There  was
onsistency  among  female  and  male  students
egarding knowledge  of  the  harmful  effects  of
P smoking  (p =  0.27).  There  was  also  consistency
mong both  female  and  male  students  regarding
ttitudes about  the  safety  of  smoking  for  a  year
nd then  quitting,  with  43.9%  of  females  and  45.9%
f males  sharing  the  same  this  negative  attitude
p = 0.49).  Regarding  the  willingness  to  quit  WP
moking,  29  (48.3%)  of  60  female  students  and  95
62.9%) of  151  male  students  were  willing  to  quit
P smoking  (p  =  0.052).  Regarding  attempts  to  quit
P smoking,  23  (34.9%)  of  66  female  students  and
6 (52.8%)  of  163  male  students  reported  having
ried to  quit  WP  smoking  (p  =  0.014).
ultivariate logistic regression analysis
ll  of  the  factors  in  Table  5  exhibited  signiﬁcant
rude odds  ratios  for  smoking  WP  at  least  once
nd starting  WP  smoking  at  age  11  or  older,  male
ender,  having  WP-smoking  parents,  having  close
riends who  are  WP  smokers,  having  other  WP  smok-
rs at  home,  accepting  water-pipes  from  a  friend,
nd the  belief  that  smoking  for  only  12  months  was
ot harmful.  However,  by  obtaining  adjusted  odds
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Table  3  Characteristics  of  water-pipe  smokers,  stratiﬁed  by  gender.
Characteristics  Female  no.  (%)  Male  no.  (%)  Total  no.  (%)
Age  when  started  WP  smoking
Never  smoked  shisha  514  (78.7%)  319  (54.5%)  833  (67.3%)
11  years  and  younger  57  (8.7%)  72  (12.3%)  129  (10.4%)
Above  11  years 82  (12.6%)  194  (33.2%)  276  (22.3%)
Total 653 (52.8%)  585  (47.3%)  1238  (100.0%)
Missing  items  =  34
Ever  tried  or  experienced  WP  smoking  (even  one  puff)
No 515 (78.5%)  324 (54.3%)  839 (67.0%)
Yes  141  (21.5%)  273  (45.7%)  414  (33.0%)
Total  656  (52.4%)  597  (47.6%)  1253  (100.0%)
Missing  items  =  19
Number  of  rocks  smoked  during  last  month
I  didn’t  smoke  during  the  last  30  days  585  (90.0%)  409  (70.4%)  994  (80.7%)
Less  than  1  rock  45  (6.9%)  63  (19.8%)  108  (8.8%)
1  rock  per  day  17  (1.38%)  75  (12.9%)  92  (7.5%)
2—5  rocks  per  day  3  (2.4%)  25  (4.3%)  28  (2.3%)
More  than  5  rocks/day  0  (0.0%)  9  (1.6%)  9  (0.7%)
Total  650  (52.8%)  581  (47.2%)  1231  (100.0%)
Missing  items  =  41
Where  do  you  usually  smoke  WP?
Never  smoked  shisha 539 (82.4%)  337 (57.1%)  876  (70.5%)
At  home 57 (8.7%)  20  (3.4%)  77  (6.2%)
At  a  coffee  shop 17 (2.6%)  172 (29.2%)  189  (15.2%)
At  a  restaurant 3 (0.4%)  2 (0.3%)  5 (0.4%)
At  a  club 8 (1.2%)  17 (8.0%)  25 (2.0%)
Other 30 (4.6%)  41 (7.0%)  71 (5.7%)
Total 654 (52.6%)  589 (47.4%)  1243  (100.0%)
Missing  items  =  29 115 252
Are  your  parents  WP  smokers?
None  568  (86.1%)  522  (89.1%)  1090  (87.5%)
Both  7  (1.1%)  1  (0.02%)  8  (0.6%)
Father  only  65  (9.8%)  47  (8.0%)  112  (9.0%)
Mother  only  8  (1.2%)  3  (0.5%)  11  (0.9%)
I  don’t  know  12  (1.8%)  13  (2.2%)  25  (2.0%)
Total  660  (53.0%)  586  (47.0%)  1246  (100.0%)
Missing  items  =  26
Is anyone  in  your  house  other  than  your  parent  a  WP  smoker?
No  525  (80.8%)  478  (83.0%)  1003  (81.8%)
Yes  125  (19.2%)  98  (17.0%)  223  (18.2%)
Total  650  (53.0%)  576  (46.98%)  1226  (100.0%)
Missing  items  =  46
Refused  sale  of  WP  substances  due  to  age
Didn’t  try  to  get  shisha  in  the  last  30  days  578  (90.9%)  386  (69.1%)  964  (80.7%)
Yes  22  (3.5%)  31  (5.5%)  53  (4.4%)
No  36  (5.7%)  142  (25.4%)  178  (14.9%)
Total  636  (53.2%)  559  (46.8%)  1195  (100.0%)
Missing  items  =  77
Ever  received  help  to  stop  WP  smoking?
I  have  never  attempted  WP  smoking  545  (84.1%)  354  (61.9%)  899  (73.7%)
Yes,  from  program 23 (3.6%)  60  (10.5%)  83  (6.8%)
Yes,  from  friend 7 (1.1%)  39  (6.8%)  46  (3.8%)
Yes,  from  family 14 (2.1%)  14 (2.5%)  28  (2.3%)
Yes,  from  all 8 (1.2%)  35  (6.1%)  43  (3.5%)
No  51  (7.9%)  70  (12.2%)  121  (9.9%)
Total  648  (53.1%)  572  (46.9%)  1220  (100.0%)
Missing  items  =  52
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Table  3  (Continued)
Characteristics  Female  no.  (%)  Male  no.  (%)  Total  no.  (%)
Are  any  of  your  closest  friends  WP  smokers?
None  of  them  503  (76.6%)  222  (38.1%)  725  (58.5%)
Some  of  them 130 (19.8%)  249 (42.8%)  379 (31.0%)
Most  of  them 19 (2.9%)  74 (42.8%)  93 (7.5%)
All  of  them  5  (0.7%)  37  (6.3%)  42  (3.4%)
Total  657  (53.0%)  582  (47.0%)  1239  (100.0%)
Missing  items  =  33
Did  you  try  to  quit  WP  smoking  during  the  past  year?
I  have  never  smoked  shisha  524  (81.0%)  339  (58.9%)  863  (70.6%)
I  didn’t  smoke  shisha  in  the  past  year 57  (8.8%)  74  (12.8%)  131  (10.7%)
Yes 23 (3.6%)  86  (14.9%)  109  (8.9%)
No  43  (6.6%)  77  (13.4%)  120  (9.8%)
Total  647  (52.9%)  576  (47.0%)  1223  (100.0%)
Missing  items  =  49
During  this  school  year,  were  you  taught  in  any  of  your  classes  about  the  dangers  of  WP  smoking?
No 199 (30.9%)  171  (30.2%)  370  (30.6%)
Yes 326 (50.7%)  304 (53.7%)  630  (52.1%)
Not  sure 118 (18.4%) 91  (16.1%)  209  (17.3%)
Total 643 (53.2%)  566 (46.8%)  1209  (100.0%)
Missing  items  =  63
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ratios  that  controlled  for  the  other  ﬁve  factors,  only
two factors  showed  signiﬁcant  odds  ratios:  starting
smoking  after  the  age  of  11  (p  =  0.021,  OR  7.7;  CI:
1.4—43.6)  and  accepting  water-pipes  from  a  friend
(p = 0.024,  OR  10.6;  CI:  1.4—83.4).
Discussion
Our  study  found  that  one-third  of  high  school  stu-
dents in  Riyadh,  KSA  have  tried  WP  smoking  at
least once.  The  prevalence  by  gender  was  11.3%
and 21.8%  for  females  and  males  in  the  overall
study population,  respectively.  Overall,  10.2%  of
students were  classiﬁed  as  current  WP  smokers,
with rates  of  1.6%  and  8.6%  for  females  and  males
in the  overall  study  population,  respectively.  In
addition to  revealing  the  prevalence  of  WP  smok-
ing, this  study  is  unique  in  that  it  comprehensively
describes the  problem  of  WP  smoking  by  using  the
GYTS to  survey  high  school  students.  A  previous
national administration  of  the  GYTS  to  students
between 13  and  15  years  of  age  reported  the  over-
all prevalence  of  WP  smoking  as  8.7%,  with  higher
rates for  male  students  than  for  female  students
(10.4% vs.  3.7%)  [12].  Another  2009  study  that  sur-
veyed 7550  university  students  from  Riyadh,  KSA
revealed  a  similar  prevalence  of  WP  smoking,  with
comparable  rates  among  female  and  male  students
(33.3%  and  37.0%,  respectively)  [17].  Moreover,  the
e
a
t
irevalence  of  WP  smoking  among  medical  students
rom Riyadh,  KSA  was  reported  to  be  44.1%  [18].  A
tudy that  compared  the  prevalence  of  WP  smok-
ng between  2001  and  2005  found  that  WP  smoking
as slightly  more  prevalent  among  male  students
han among  female  students  [19].  Similar  to  the
ndings of  previous  studies,  our  results  support  a
rend toward  an  increased  prevalence  of  WP  smok-
ng as  students  progress  from  intermediate  school
13—15 years  old)  to  high  school  (16—18  years  old)
nd to  university.  These  ﬁndings  raise  genuine  con-
erns regarding  the  public  health  problem  of WP
moking  among  teenagers,  and  they  highlight  the
eed to  address  the  factors  related  to  its  increasing
revalence.
Although the  majority  of  students  began  WP
moking  after  the  age  of  11,  one-third  of  students
tarted at  age  11  or  younger.  Another  study  indi-
ated that  one-quarter  of  students  between  the
ges of  13  and  15  began  cigarette  smoking  before
0 years  of  age  [12].  Although  most  of  the  studies
vailable  from  the  KSA  indicated  a  high  preva-
ence of  WP  smoking  in  early  adulthood,  we  are  not
ware of  any  other  studies  that  have  comprehen-
ively addressed  this  ﬁnding  with  a sample  of  high
chool students  [20].  Our  sample  showed  aware-
ess of  the  harmful  effects  of  WP  smoking  (whether
xposure  was  direct  or  passive)  and  relatively  high
greement  on  the  banning  of  WP  smoking.  Despite
hese ﬁndings,  many  students  did  not  object  to  the
dea of  smoking  for  a year  and  then  quitting.  This
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Table  4  Attitudes  of  WP  smokers,  stratiﬁed  by  gender.
Characteristics  and  attitudes  Female  no.  (%)  Male  no.  (%)  Total  no.  (%)
If  one  of  your  best  friends  offered  you  a  water-pipe,  would  you  smoke  it?
Deﬁnitely  not  405  (62.0%)  329  (56.5%)  734  (59.4%)
Probably  not  83  (12.7%)  74  (12.7%)  157  (12.7%)
Probably  yes  125  (19.1%)  105  (18.0%)  230  (18.6%)
Deﬁnitely  yes 40 (6.1%)  74  (12.7%)  114  (9.2%)
Total 653 (52.9%)  582 (47.1%)  1235 (100.0%)
Missing  items  =  37
Do  you  think  the  smoke  from  other  people’s  water-pipes  is  harmful  to  you?
Deﬁnitely  not  30  (4.6%)  45  (7.8%)  75  (6.1%)
Probably  not  39  (6.0%)  54  (9.3%)  93  (7.5%)
Probably  yes  180  (27.6%)  155  (26.7%)  335  (27.2%)
Deﬁnitely  yes 404  (61.9%)  326  (56.2%)  730  (59.2%)
Total  653  (53.0%)  580  (47.0%)  1233  (100.0%)
Missing  items  =  39
Do  WP  smokers  think  that  it  is  harmful?
Deﬁnitely  not  14  (2.2%)  16  (2.8%)  30  (2.4%)
Probably  not  13  (2.0%)  16  (2.8%)  29  (2.4%)
Probably  yes  66  (10.2%)  65  (11.2%)  131  (10.6%)
Deﬁnitely  yes 556  (85.7%)  485  (83.3%)  1041  (84.6%)
Total  649  (52.7%)  582  (47.3%)  1231  (100.0%)
Missing  items  =  41
Is it  safe  to  smoke  for  1  year  and  then  quit?
Deﬁnitely  not 265  (40.5%)  216  (37.3%)  481  (39.0%)
Probably  not 102 (15.6%)  97  (16.8%)  199  (16.2%)
Probably  yes 143 (21.9%)  136 (23.5%)  279  (22.6%)
Deﬁnitely  yes 144 (22.0%)  130  (22.4%)  274  (22.2%)
Total 654  (53.0%)  579  (47.0%)  1233  (100.0%)
Missing  items  =  39
Do  you  want  to  quit  WP  smoking  now?
I  have  never  smoked  shisha 514 (79.1%)  321  (55.4%)  835  (67.9%)
I  don’t  smoke  shisha  now 76 (11.7%)  107 (18.5%)  183  (14.9%)
Yes 29 (4.5%)  95 (16.4%)  124 (10.1%)
No 31 (4.8%)  56 (9.7%)  87 (7.1%)
Total 650 (52.9%)  579 (47.1%)  1229 (100.0%)
Missing  items  =  43
Are  you  in  favor  of  banning  WP  smoking  in  public  places?
No  124  (19.1%)  159  (27.6%)  283  (23.1%)
Yes  524  (80.9%)  417  (72.4%)  941  (76.9%)
Total  648  (52.9%)  576  (47.1%)  1224  (100.0%)
Missing  items  =  48
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nding  raises  a  major  concern  that  this  behavior
ay lead  to  addiction  at  the  end  of  the  trial  year.
urthermore,  half  of  the  students  had  attempted
o quit  smoking,  with  a  signiﬁcantly  higher  preva-
ence  among  male  students  [25].  Al-Turki  from  the
SA and  Saadi  from  Lebanon  reported  that  approx-
mately  57%  of  university  students  were  motivated
o quit  WP  smoking  [17].  Another  concern  related
o the  attitudes  of  students  is the  lack  of  ade-
uate knowledge  and  awareness  of  the  dangers  of
moking provided  by  the  curricula,  a  ﬁnding  that  is
upported by  many  studies  [21,22,22]. These  con-
icting results  regarding  students’  attitudes  toward
e
i
K
hP  smoking  again  raise  concern  about  the  quality
f knowledge  pertaining  to  this  problem.  In  addi-
ion to  the  impact  of  WP  smoking  on  health,  there
re concerns  about  its  effect  on  students’  cognitive
unctioning  and  academic  performance  [23,24].
Although  almost  half  of  the  students  reported
moking at  cafés,  the  stratiﬁcation  based  on  gen-
er demonstrated  that  half  of  the  female  students
moked  inside  their  homes.  This  ﬁnding  is  largely
xplained  by  the  increased  social  restrictions
mposed on  females  in  the  KSA.  Another  study  from
uwait reported  that  15%  of  patients  smoked  at
ome  [22].  For  university  students,  the  prevalence
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Table  5  Associations  between  various  characteristics/attitudes  and  WP  smoking  status  (crude  odds  ratios).
Variable  Smoked  WP  no.  (%)  Never  smoked
WP  no.  (%)
P-Value  Crude  odds  ratio  Conﬁdence
interval
Age  when  started  WP  smoking
11  years  and  younger 119 (29.4%)  10 (2.47%)
Above  11  years 276 (67.7%)  2 (0.49%)  <0.0001  11.6  1.4—43.6
Total  393  (100.0%)  12  (2.96%)
Gender
Female  141  (34.1%)  515  (41.1%)
Male  273  (65.1%)  324  (25.86%)  <0.0001  3.4  2.4—4.0
Total  414  (100.0%)  839  (66.96%)
Parents  are  WP  smokers
Yes 76 (6.15%)  55  (4.45%)
No  330  (26.72%)  774  (62.67%)  <0.0001  3.24  2.2—4.8
Total  406  (32.87%)  829  (67.13%)
Other  members  at  home  are  WP  smokers
Yes 132  (10.86%)  89  (7.33%)
No 271 (22.30%)  723  (59.51%)  <0.0001  3.9  2.9—5.4
Total 403 (33.17%)  812 (66.83%)
Close  friends  are  WP  smokers
Yes 284 (23.15%)  228 (18.58%)
No 123 (10.2%)  592 (48.25%)  0.001  6.0  4.6—7.6
Total 407 (33.17%)  820 (66.83%)
Accept  water-pipe  offered  by  best  friend
Yes 236 (19.30%)  107 (8.75%)
No 170 (13.90%)  710 (58.05%)  <0.0001  9.2  6.9—12.4
Total 406 (33.20%)  817 (66.80%)
Will  smoke  WP  during  the  next  12  months
Yes  193  (15.72%)  107  (8.75%)
No  215  (17.51%)  710  (58.05%)  <0.0001  6.0  4.5—8.1
Total  408  (33.22%)  817  (66.80%)
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of  WP  smoking  among  parents  was  reported  to  be
15—62%, whereas  the  prevalence  among  friends  was
reported  to  be  36—66%  [12,17,25,22].  In  our  study,
the prevalence  of  smoking  among  friends  was  signif-
icantly  higher  for  male  students.  This  signiﬁcance
was not  observed  in  relation  to  WP  smoking  among
parents  or  other  family  members  at  home.  Our
ﬁnding  of  a  strong  link  between  having  WP  smok-
ers at  home  and  friends  who  smoke  is supported
by another  study  of  female  medical  students  at  a
university  in  Jeddah,  KSA  [26].  Approximately  two-
thirds of  male  students  and  one-third  of  female
students in  our  study  engaged  in  WP  smoking  at
least once  per  day.  A  lower  prevalence  of  15%  of
daily WP  smoking  was  found  in  university  students
in the  eastern  province  of  the  KSA  [27].  Studies  from
Lebanon  and  Jordan  have  reported  daily  smoking
by one-quarter  and  one-ﬁfth  of  university  students,
respectively  [2,12].
The  ﬁndings  of  this  study  can  be  used  to
encourage authorities  in  the  education  sector  to
implement  appropriate  actions  that  will  correct
hidden  problems  related  to  WP  smoking.  One
t
q
rffective  approach  is  to  enhance  the  curricula  to
ddress both  smoking-related  dangers  in  general
nd WP  smoking  in  particular.  This  can  be  achieved
y introducing  objectives  related  to  the  dangers  of
moking to  various  courses,  with  a measurement
f outcomes  using  appropriate  assessment  tools.
he media  also  has  a  role  in  implementing  more
ffective methods  of  increasing  the  awareness  of
tudents and  their  families  about  the  dangers  of  this
abit and  further  promoting  anti-smoking  bylaws
28]. Although  we  are  not  aware  of  any  supporting
vidence, the  above  factors  are  logical  explana-
ions for  the  high  prevalence  of  WP  smoking  among
igh school  students.  Therefore,  the  impact  of
hese recommendations  on  the  prevalence  of  WP
moking  is  a potential  area  for  further  research  in
his ﬁeld.
This  study  has  several  limitations.  The  ﬁrst
imitation is  related  to  the  heterogeneity  of  WP
moking.  The  term  encompasses  different  formula-
ions of  tobacco,  different  apparatuses,  and  varying
uantities  in  each  rock  [7].  Another  limitation
elates to  the  lack  of  deﬁnition  concerning  current
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[he  prevalence  and  characteristics  of  WP  smoking  
P  smokers.  Although  we  ensured  the  anonymous
ature of  the  questionnaires,  some  students,  espe-
ially females,  may  have  avoided  reporting  their
moking  status,  potentially  leading  to  an  underes-
imation  of  the  prevalence  of  WP  smoking.
In conclusion,  our  study  raises  major  concerns
egarding the  high  prevalence  of  WP  smoking  among
igh school  students  of  both  genders,  the  com-
encement  of  smoking  in  early  adulthood,  the
ffects of  WP  smoking  at  home  and  among  friends,
nd the  adequacy  of  health  education  about  WP
moking.
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